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Mean reversion $a,$ $b$ volatility $\sigma$
( )
$\frac{dr}{r}=\mu dt+\sigma dz$ (2)
drift $\mu$ volatility $\sigma$
$d( \log r)=(\mu-\frac{1}{2}\sigma^{2})dt+\sigma d\mathcal{Z}$ (3)
Euler $\Delta t_{\text{ }}N(\mathrm{O}, 1)$
$u_{i}(i=0,$ $\ldots,imax\text{ }$ $t=i\Delta t$ $r\dot{.}$ Vasicek model (1)
$r_{\dot{\iota}+1}-r_{i}=a(b-r_{i})\Delta t+\sigma u_{i^{\sqrt{\Delta t}}}$ (4)
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(3)
$\log_{\Gamma_{\dot{l}^{-\mathrm{l}r}}}\mathrm{o}\mathrm{g}:-1=(\mu-\frac{1}{2}\sigma^{2})\Delta t+\sigma\sqrt{\Delta t}u_{i}$ (5)
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2.1 5-year Discount Bond
5 1 Vasioek Model
5
$\Delta t$ 1/288 $i_{-}=1439$
$r_{i}$ $P$
$P=\exp(-\Delta t:--i_{m,\sum_{i0}^{\infty}}=r_{*\mathrm{I}}$. (6)

















$S_{k}=S_{k-1} \exp[(r-\frac{1}{2}\sigma 2)\Delta t+\sigma\sqrt{\Delta t}u_{k}]$ (11)
dtift $r$
$T$
${\rm Max}(S_{T^{-}}K, 0)$ $K$
$P$
















$\ldots$ , $X_{N}$ $\mathrm{w}\mathrm{o}\iota \mathrm{s}$ -case discrepancy $J=[0,u_{1})\mathrm{X}\cdots\cross[0,u_{k})$
$V(J)$ $A(J;N)$ $J$
$D_{N}^{\mathrm{t}^{k})}= \sup_{J}|\frac{A(J,N)}{N}.-V(J)|$ (15)
LDS $(P_{1}, \ldots, P_{i}, \ldots)$ $(P_{1}, \ldots, P_{N})$ $N>1$
$D_{N}^{(k)}$ $C_{k}$ $k$


















$a_{m}$ $i$ $b$ $\phi_{b}(i)$
$\phi_{b}(i)\equiv\frac{a_{0}}{b}+\frac{a_{1}}{b^{2}}+\cdot..$ $+ \frac{a_{m}}{b^{m+1}}$ (19)
$\phi_{b}(i)$ $k$ Halton $\mathrm{s}\Re \mathrm{u}\mathrm{e}\mathrm{n}\mathrm{c}\mathrm{e}$
$x_{i}=(\phi_{b}1(i),\emptyset b_{2}(i),$ $\ldots,\phi b_{k}(i))$ (20)
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Halton $\mathrm{S}\alpha_{1^{\mathrm{u}\mathrm{e}\mathrm{n}\mathrm{c}\mathrm{e}}}$ $N$ discrepancy ?c
$D_{N}^{(k)} \leq C(b1, \ldots,b_{k})\frac{(\log N)^{k}}{N}$ (21)
$C(b_{1}, \ldots, b_{k})\sim*\cdot 1\prod_{=}^{k}\frac{b_{i}}{\log b_{i}}$ (22)
3.3 Niederreiter sequence
$(t, k)-\mathrm{s}\alpha \mathrm{l}\mathrm{u}\mathrm{e}\mathrm{n}\mathrm{C}\mathrm{e}$
$(t, k)$-sequence $(t,m, k)$-net discrepancy
$D_{N}^{\mathrm{t}^{k}}) \leq Ck(t, k, b)\frac{(\log N)^{k}}{N}$ , (23)
$C(t, k,b) \sim\frac{b^{t}}{k!}(\frac{b}{2\log b})^{k}$ . (24)
$(t, k)$-sequence $b$ Laurent
[3]






Niederreiter $\mathrm{S}\Re \mathrm{u}\mathrm{e}\mathrm{n}\mathrm{c}\text{\’{e}}$ LDS
Sobol’ Sequence $b=2$ $p_{i}(z)$ Faure
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Fig. 2
$r=0.1$
Fig. 3
$r=0.01$
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